- 1 - 



OPTICAL INFORMATION-RECORDING MEDIA AND 

OPTICAL INFORMATION -RECORDING /REPRODUCTION APPARATUS 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

The present invention relates to optical 
information-recording media for which recording is 
performed by changing, through treating with a laser beam, 
the reflectivity or the optical phase of a recording film, 

10 and relates in particular to a phase-change optical disk. 
The present invention also relates to an optical 
information-recording/reproduction apparatus that employs 
optical information-recording media to record and reproduce 
pieces of optical information. 

15 Related Background Art 

To perform information recording and reproduction 
using a phase-change optical disk, a laser beam is used to 
treat a recording film, which produces reversible state 
changes between a crystal state and an amorphous state, and 

20 to change the reflectivity or the optical phase of the 

recording film. To prepare an optical disk for recording 
pieces of information, immediately after the optical disk 
has been manufactured, a recording film, which is in the 
amorphous state, is treated and crystallized with a laser 

>5 beam (this step is called initialization). Then, the 

recording film is again treated with a laser beam and is 
returned to the amorphous state. Films of GeTe, SbTe, 
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GeSbTe, InSbTe and AglnSbTe are typical, well-known 
recording films. 

To increase the recording capacity of a phase- 
change optical disk, makers have employed a signal 
5 processing technique, a land groove recording technique, 

for recording pieces of information both in a guide groove 
used for tracking a substrate and in a flat portion defined 
between guide grooves , and a super resolution reproduction 
technique, for enabling the reproduction of a mark that is 

10 smaller than an optical diffraction limit. In addition to 
these techniques, a multi-layer disk, for which more 
recording faces are provided on the same laser incident 
face, is a preferred choice for increasing the recording 
capacity. Consequently, since the capacity of a double 

15 layer disk that has two recording film layers can be 

greatly increased, the development of the double layer disk 
has been actively studied. 

When compared with a single layer disk, the 
recording capacity of a double layer disk may be increased 

20 about twice, at the maximum. Actually, for a DVD-ROM that 
employs a red semiconductor laser, single layer 4.7-GB 
disks and double layer 9-GB disks, which are nearly twice 
in capacity, are presently being sold on the market. 

For a double layer disk employing the same laser 

25 incident face, as is shown in Fig. 2, a disk near the laser 
incident face is defined as an L0 disk 10, and a disk 
farther from the laser incident face is defined as an LI 
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disk 20. In the following explanation, the L0 disk 10 and 
the LI disk 20 are also referred to as layers L0 and LI. 
For these layers L0 and LI, dielectric films 12 and 22, 
recording films 13a and 23a, dielectric films 14 and 24 and 
5 reflection films 15 and 25 are deposited respectively on 
and under substrates 11 and 21. The layers 10 and 20 are 
coupled by bonding together the reflection film 15 of the 
layer LO and the dielectric film 22 of the layer LI via an 
intermediate layer 16. 

10 For the reproduction of a piece of information 

recorded on the layer LI, the layer L0 must have a specific 
transmission factor relative to a semiconductor laser that 
is used for information reproduction. Assuming that the 
transmission factor of the layer L0 is defined as TO and 

15 the reflectivity of the layer LI itself is defined as Rl, 

the effective reflectivity of the layer LI would be reduced 
to T0 2 Xri at the time of information reproduction for the 
LI disk 20 of a double layer disk. Assuming that TO is 
defined as 0.3 (30 %) , the effective reflectivity of the 

20 layer LI would be lowered to 9% of the reflectivity of the 
LI disk 20 itself. 

In order to obtain an effective reflectivity for 
the LI disk 20, the transmission factor of the L0 disk 10 
must be about 0.5 (50%). If the transmission factor of the 

25 L0 disk 10 were too high, the reflectivity of the L0 disk 
10 would be reduced and the quality of signals recorded on 
the L0 disk 10 would be deteriorated. Therefore, in order 
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to obtain satisfactory characteristics for both the LO disk 
10 and the LI disk 20, preferably, the transmission factor 
of the LO disk 10 be about 0.5. 

As a recording film consisting of an example 
5 combination of elements, an InGeSbTe recording film has 

been described for the purpose of increasing the number of 
rewriting operations in patent document 1 (Japanese Patent 
Laid-Open Publication No. Hei 7-223372). In this document, 
In is not added to displace Sb, but is added to displace a 

10 part of GeSbTe that is the parent composition, i.e., In is 
added in a style of ( GeSbTe ) i- y In y (see patent document 1). 
Further, while in patent document 1 it is stated that a 
range of 0.03 <; y £ 0.3 is appropriate, as will be 
described later, the recording characteristics can be 

15 remarkably improved by adding a smaller amount of In to 
displace part of Sb with In. 

Since the recording films 13a and 23a used for the 
phase- change optical disk have a specific absorption factor 
relative to a laser beam emitted for information recording 

20 and reproduction, the thicknesses of the recording films 13 
and 23a must be reduced in order to obtain a transmission 
factor of about 0.5. Generally, the thickness of a phase- 
change recording film used for a single layer optical disk 
is set within a range of from 13 to 25 nm. On the other 

25 hand, to obtain a transmission factor of about 0.5, 

conventionally, the thicknesses of the recording films 13a 
and 2 3a must be reduced to about 6 nm. However, when the 
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thicknesses of the recording films are reduced to about 6 
nm, the crystallization speed is lowered, giving rise to 
another problem, e.g., the erasing function is degraded, or 
the number of rewriting operations in which a piece of 
5 information can be rewritten is reduced. 

Conventionally, when the thicknesses of the 
recording films are reduced, a surface layer made, for 
example, of GeN or SiN is additionally deposited between 
the recording film 13a or 23a and the dielectric layers 12 

10 and 14 or 22 and 24 to prevent the deterioration of the 
erasing function. However, the addition of the surface 
layer complicates a disk manufacturing process, and 
increases disk-manufacturing costs. 

SUMMARY OF THE INVENTION 

15 It is, therefore, one objective of the present 

invention to provide an optical information-recording 
medium, which has no additional intermediate layer and has 
a specific transmission factor, superior erasing functions 
and repetitive rewriting operation characteristics ensured 

20 for a double layer disk. 

According to one aspect of the present invention, 
there is provided an optical information-recording medium 
for which recording is performed by irradiating a recording 
film with a laser beam to change the reflectivity or the 

25 optical phase of the recording film. (GeTe ) x Sb 2r yIn y Te 3 is 
employed as the main composition for the recording film, 
and the composition ratio of the recording film is set so 
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as to be within ranges of 0.04 <> y < 2 and 4 s x <. 8. 

According to this aspect, the thickness of the 
recording film can be equal to or greater than 6 nm, and 
equal to or smaller than 13 nm. Further, an information- 
5 recording layer is formed such that the recording film is 
sandwiched between dielectric films on a transparent 
substrate. A reflection film is formed on the side of the 
information-recording layer opposite the light incident 
side. As a result, an optical information-recording medium 
10 having a single information-recording layer can be 
provided. 

An optical inf ormation -recording medium having two 
information-recording layers is provided as follows. The 
double layer optical inf ormation -recording medium 
15 comprises: 

a first transparent substrate through which a 
laser beam enters ; 

a first inf ormation -recording layer deposited on 
the first transparent substrate; 
20 a first reflection film formed on the first 

information-recording layer; 

an intermediate layer deposited on the first 
reflection film; 

a second information-recording layer formed on the 
25 intermediate layer; 

a second reflection film deposited on the second 
information-recording layer; and 



a second substrate provided on the second 
reflection film, 

wherein each of the first and the second 
information-recording layers is formed such that recording 
films are sandwiched between first and second dielectric 
layers , and 

wherein the recording film of each of the first 
and second information-recording layers has a main 
composition represented by ( GeTe ) x Sb 2 _ y In y Te 3 , and its 
composition ratio is within ranges of 0.04 <; y < 2 and 4 s 
x <; 8 . 

For the optical information-recording medium of 
the invention, for example, a polycarbonate substrate or a 
glass substrate can be employed. Further, SIN, Si0 2 , TaO x , 
A1 2 0 3 , AIN or ZnS-Si0 2 , or a lamination composed of these 
materials can be employed for the first and the second 
dielectric films, and an Ag or Au film around 10 nm thick 
can be employed as the reflection film. 

To perform the recording and reproduction of 
pieces of optical information, an optical information- 
recording/reproduction apparatus according to the present 
invention emits a semiconductor laser beam having a 
wavelength of 400 to 430 nm to irradiate any of the optical 
information-recording media described above. 

According to the present invention, an optical 
information-recording medium can be provided wherein, when 
the recording film is reduced in thickness, the specific 
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transmission factor of the medium is ensured without an 
additional surface layer having to be formed, and the 
medium is superior both in erasing function and in number 
of rewriting repetitions. Especially when the recording 
5 film is only 8 nm thick, a transmission factor of at least 
50% can be obtained. Furthermore, when the optical 
information -recording medium of the invention is employed, 
a high C/N value is obtained for the recording and 
reproduction of pieces of optical information using a 
10 semiconductor laser that produces a beam having a 

wavelength of 400 to 430 nm. In addition, when the optical 
information-recording medium of the invention is employed, 
the medium can be improved in cross -erasing 

characteristics, and can be increased in recording density. 
15 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a cross -sectional view for explaining 
the structure of an optical information-recording medium 
according to one embodiment of the present invention; 

Fig. 2 is a cross -sectional view for explaining an 
20 example structure of a conventional optical information- 
recording medium; 

Fig. 3 is a diagram showing an example structure 
for an optical information-recording apparatus according to 
the present invention; and 
2 5 Fig. 4 is a diagram showing an example structure 

for an optical information-recording medium of a single 
layer type. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Fig. 1 is a cross-sectional view of the structure 
of an optical information-recording medium according to the 
present invention. As is shown in Fig. 1, a double layer 
optical information-recording medium according to this 
invention comprises: a layer LO (10), a layer LI (20) and 
an intermediate layer 16 used for bonding the layers LO and 
LI. For this invention, while only the layer LO can serve 
as an optical information- recording medium of a single 
layer type, in the following explanation, an optical 
recording medium of a double, layer type is mainly employed. 

A polycarbonate (PC) substrate or a glass 
substrate can be employed as substrates 11 and 21. A guide 
groove used for tracking by a laser beam emitted to record 
and reproduce pieces of information is generally formed in 
the substrates 11 and 21. The LO disk 10 is designed by 
sequentially laminating a dielectric film 12, a recording 
film 13, a dielectric film 14 and a reflection film 15 on 
the substrate 11. 

A film of SiN, Si0 2 , TaO x , A1 2 0 3 , AIN or ZNS-Si0 2 or 
a laminated film of them can be employed for the dielectric 
films 12 and 14, and a film whose main composition 
(GeTe) 3t Sb2-yIn y Te 3 is employed for the recording film 13. 
The preferable concentration of the composition (GeTe) x Sb 2 - 
y In y Te 3 is more than 95%, and the certain elements such as 
Ge, Sb, Te, Cr, Co, Ag, Si and so on can be added for 
improving durability. Since a specific transmission factor 
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is required for the reflection film 15 of the L0 disk 10, a 
10-nm thick Ag or Au film is generally employed. In order 
to improve the mechanical characteristics and the 
durability of the disk, as needed, a dielectric film may be 
5 additionally deposited on the reflection film 15. 

Since only one laser beam incident face is 
provided for a double layer disk, the LI disk 20 is 
designed by sequentially laminating a reflection film 25, a 
dielectric film 24, a recording film 23 and a dielectric 
10 film 22 on the substrate 21. The same materials as those 
used for the L0 disk 10 can be employed for the dielectric 
films 2 2 and 24 and the recording film 23 deposited on the 
LI disk 20. 

Since a specific transmission factor is not 
15 required for the reflection film 25 of the LI disk 20, a 
metal film having a thickness of about 100 nm, which 
contains Al, Ag or Au as a primary component and which is 
frequently used for a common optical information -recording 
medium, such as a DVD -RAM or a DVD-RW, need only be 
20 employed. 

After the L0 disk 10 and the LI disk 20 have been 
manufactured using a sputtering method, the intermediate 
layer 16 is formed using a ultraviolet curing resin or a 
transparent tape, and both disks 10 and 11 are bonded to 
25 this intermediate layer 16. In this fashion, a double 

layer disk is completed. The intermediate layer 16 also 
serves as a barrier for preventing data recorded on the L0 
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disk 10 from interfering as noises during the reproduction 
process performed for the LI disk 20, and preventing data 
recorded on the LI disk 20 from interfering as noises 
during the reproduction process performed for the L0 disk 
5 10. 

The optical information-recording medium of the 
invention provides remarkable effects, especially for the 
recording and reproduction of pieces of optical information 
using a semiconductor layer with a wavelength of 400 to 430 
10 nm. 

An example structure for an optical information- 
recording/reproduction apparatus according to the present 
invention is shown in Fig. 3. A piece of information 
(recording information) to be recorded on a disk 30 is 

15 transmitted from a CPU 31 to a laser driver 32, and the 
power and the pulse width of a laser beam used for 
recording are controlled by the laser driver 32 in 
accordance with the recording information. Further, a 
selection signal for indicating which of the two layers is 

20 used for recording is supplied by the CPU 31, and in 

accordance with the selection signal, the focusing position 
for an optical head 33 is changed between the layers. A 
piece of information supplied by the optical head 33 is 
employed as a piece of reproduction data using a 

25 reproduction signal generator 34 and a data identifier 35. 
t Firs t Embodiment ] 

L0 disks having different compositions for 
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recording films 13 (x and y were changed in (GeTe) x Sb 2 - 
y Ih y Te 3 ) were manufactured using 0.6-mm thick PC substrates 
11, while each of the recording films 13 was 8 nm in 
thickness. The recording and reproduction evaluation was 
5 performed for these LO disks. The transmission^ factor of 
each disk was equal to or greater than 0.5 (50%), and 
according to the optical information-recording medium of 
the invention, a satisfactory transmission factor can be 
obtained even with an 8-nm thick recording film. 

10 Substrates in which guide grooves were formed at a pitch of 
0.45 \im and a depth of 25 nm were employed as the PC 
substrates 11, and pieces of information were recorded 
inside the guide grooves. For each LO disk, ZnS-Si0 2 was 
employed for the dielectric films 12 and 14, and a 10-nm 

15 thick Ag film was employed for the reflection film 15. 

While the LO disks were rotated at a linear speed 
of 5.6 m/s, 8T signals were overwritten with 3T marks at a 
clock frequency of 60 MHz (T = 15.15 ns), and the erasing 
rates for the 8T signals were measured for the individual 

20 disks. For recording and reproduction, an optical head was 
employed that had a wavelength of 405 nm and an object lens 
with a numerical aperture (NA) of 0.65. The relationships 
between the compositions of the recording films and the 
erasing rates are shown in Table 1. 



25 
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[Table 1] 



(x, y) 


8T erasing rate (dB) 


(4, 0.02) 


20 


(4, 0.04) 


26 


(4, 0.1) 


30 


(4, 0.2) 


28 


(4, 0.3) 


26 


(8, 0.02) 


19 


(8, 0.04) 


25 


(8, 0.1) 


30 


(8, 0.2) 


29 


(8, 0.3) 


26 



As is apparent from Table 1 , when 0.04 s y within 
the range represented by 4 s x <; 8 , a high erasing rate 
(equal to or higher than 25 dB) can be obtained, even for a 
thin, i.e., 8-nm recording film. 
[Second Embodiment] 

In this embodiment, while each of recording films 
13 was 8 nm thick, L0 disks for which different 
compositions were used for the recording films 13 (x and y 
were changed in (GeTe ) x Sb 2 -yIn y Te 3 ) were manufactured by 
using the same PC substrates 11 as were in the first 
embodiment. Then, the recording and reproduction 
evaluation was performed for these L0 disks. While the L0 
disks were rotated at a linear speed of 5.6 m/s, 8T signals 
were recorded at a clock frequency of 60 MHz (T = 15.15 
ns), and the C/N values were measured for these 8T signals. 

For recording and reproduction, an optical head 
was employed that had a wavelength of 405 nm and an object 
lens with a numerical aperture (NA) of 0.65. The 
relationships between the compositions of the recording 
films 13, the C/N values and the recording laser power are 
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shown in Table 2 . . 



[Table 2] 



<x, y) 


8T C/N (dB) 


Recording laser 
power (mW) 


(3.5, 0.1) 


50 


5 


(4, 0.1) 


54 


5.3 


(6, 0.1) 


56 


5.8 


(8, 0.1) 


57 


6 


(8.5, 0.1) 


57 


7 



As is apparent from Table 2, high C/N values are 
obtained when x & 4. However, as x is increased, the laser 
power required for recording is also increased, and is 
sharply increased especially at x > 8 . Since a high 
recording power increases the load imposed on laser, and 
accelerates the deterioration of the quality of the laser, 
a low recording power is preferred. The range represented 
by 4 <s x s; 8 is appropriate for the composition employed 
for the recording film 13. 

It is apparent from the first and second 
embodiments that the composition ranges for obtaining a 
high erasing rate and a high C/N value (without an 
accompanying drastic increase in the recording power) are 4 
s; x 55 8 and 0.04 s y < 2 in (GeTe) x Sb2-yInyTe 3 . 

For the disks that contain recording films 13 that 
satisfy (x, y) = (3.5, 0.1) and (4, 0.1) in Table 2 , the 
C/N values were evaluated after the recording had been 
performed using a red semiconductor layer with a wavelength 
of 660 nm. For such disks, there was almost no difference 
in C/N value. Therefore, a blue-violet semiconductor laser 
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(having a wavelength of 400 to 430 nm) is used to show that 
the value of x was changed to provide a remarkable 
improvement in C/N value. 
[First Comparison Example] 
5 » The same PC substrates as in the first embodiment 

and recording films 13 (y in (Ge 6 Sb 2 Te 9 ) i- y In y was changed) 
that were different in composition and thickness were used 
to manufacture L0 disks , and the recording and reproduction 
evaluation was performed for the L0 disks . For each L0 
10 disk, ZnS-Si0 2 was employed for dielectric films 12 and 14, 
and an Ag film of 10 nm was employed as a reflection film 
15. 

In this comparison example, Ge 6 Sb 2 Te 9 that is the 
parent composition before In is added corresponds to the 

15 case of the invention where x = 6. While the L0 disks were 
rotated at a linear speed of 5.6 m/s, 8T signals were 
overwritten with 3T marks at a clock frequency of 60 MHz (T 
= 15.15 ns), and the erasing rates for the 8T signals were 
measured. For the recording and reproduction, an optical 

20 head was employed that had a wavelength of 405 nm and an 
object lens with a numerical aperture (NA) of 0.65. The 
relationships between the compositions of the recording 
films 13 and the transmission factors are shown in Table 3. 
From Table 3 , it is found that when In is added in a 

25 displacement manner for one part of GeSbTe, a reduction in 
the erasing rate can not be avoided when a thin recording 
film is employed. 
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[Table 3] 



y 


Thickness of 
a recording 
film (nm) 


8T erasing 
rate (dB) 


Transmission 
factor (%) 


0.1 


12 


30 


30 


0.1 


10 


26 


40 


0.1 


8 


20 


49 


0.03 


8 


18 


48 


0.15 


8 


18 


50 



[Third Embodiment] 
5 In this embodiment, disks were manufactured by 

using PC substrates 11 with a thickness of 0,6 mm and 
recording films that are different in thickness, and the 
recording and reproduction evaluation was performed. For 
the composition of the recording film 13, x = 6 and y = 0.1 

10 in (GeTe) x Sb2-yIn y Te 3 were employed. For each disk, ZnS-Si0 2 
(12), the recording film 13, ZnS-Si0 2 (14) and an Ag 
reflection film 15 were sequentially laminated on the PC 
substrate 11. Substrates in which guide grooves were 
formed at a pitch of 0.68 \xm and a depth of 45 nm were 

15 employed as the PC substrates 11, and recording (land 

groove recording) was performed inside the guide grooves 
and on the flat portions formed between the guide grooves. 
While a disk was rotated at a linear speed of 5.6 m/s, 8T 
signals were overwritten with 3T marks at a clock frequency 

20 of 60 MHz (T =15.15 ns ) , and the 8T signal-erasing rate 
was measured. 

Further, for another track, an 8T signal was 
repetitively overwritten 10000 times, and the C/N value of 



the 8T signal was measured. Furthermore, for an additional 
track, a 3T signal was recorded inside the guide groove, 
and the carrier (CO) of the 3T signal was measured. 
Thereafter, an 8T signal was overwritten on an adjacent 
land (flat portion defined between the guide grooves) 100 
times, and the carrier (CI) of the 3T signal was measured 
again for the guide groove. In this manner, the cross - 
erasing value (CI - CO) was measured. 

For recording and reproduction, an optical head 
was employed that had a wavelength of 405 nm and an object 
lens with a numerical aperture (NA) of 0.65. The 
relationships between the thickness of a recording film, 
the erasing rate, the C/N value and the cross -erasing value 
are shown in Table 4 . Since the erasing rate and the 
repetition characteristics (C/N values of the 8T signal 
after being overwritten 10000 times) are greatly degraded 
when the thickness of the recording film is reduced to 5 
nm, it is preferred that the thickness of the recording 
film be equal to or greater than 6 nm. Further, according 
to the invention, since the repetition characteristics are 
deteriorated when the thickness of the recording film is 
Increased to 15 nm, it is apparent from Table 4 that an 
appropriate range for the thickness of the recording film 
is from equal to or greater than 6 nm to equal to or 
smaller than 13 nm. 
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[Table 4] 



Thickness of 
a recording 
film (nm) 


Erasing rate 
(dB) 


8T C/N (dB) 


Cross erasing 
(dB) 


5 


22 


45 


0 


6 


26 


54 


0 


10 


30 


55 


0 


13 


30 


55 


0 


13 (Ge 6 Sb 2 Te 9 : 
without In 
being added) 


30 


55 


-2 


15 


26 


48 


0 



It is also apparent from Table 4 that the 
recording film of the invention has excellent cross- 
erasing characteristics. Therefore, the recording film of 
the invention is appropriate not only for an L0 double 
layer optical disk, but also for a conventional single 
layer optical information-recording medium. That is, the 
recording film can remarkably be increased in recording 
density because of the superior cross-erasing 
characteristics of the recording film. 

An example structure for a single layer optical 
information -recording medium is shown in Fig. 4. The 
optical information-recording medium in Fig. 4 comprises: 
a transparent substrate 41 through which a laser beam 
enters, and an information -recording layer formed on the 
transparent substrate 41. The information-recording layer 
includes: a first dielectric film 42, deposited on the 
transparent substrate 41; a recording film 43, formed on 
the first dielectric film 42; and a second dielectric film 
44, formed on the recording film 43, and in addition, a 
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reflection film 45 that is deposited on the second 
dielectric film 44. The composition of the recording film 
43 is represented by (GeTe) x Sb2-yIn y Te 3 , and the composition 
ratio is within ranges represented by 0.04 s y < 2 and 4 s 
x s 8. When a 0.6 -mm thick substrate is employed, 
generally, as is shown in Fig. 4, the substrate 41 is 
bonded, via an intermediate layer 4 6 made of an ultraviolet 
curing resin or a transparent tape, to a substrate 4 7 on 
which an information-recording layer is not formed. 

When the recording film of the invention is 
employed for a double layer disk, only a recording film of 
the present invention having a thickness of about 8 nm need 
be employed for an L0 disk for which a specific 
transmission factor is required, while only a recording 
film of the present invention having a thickness of about 
12 nm need be employed for an LI disk for which the 
transmission factor is not especially restricted.. Then, a 
double layer disk that has superior repetition 
characteristics and enables a high density recording 
operation can be easily provided. Since the erasing rate 
for the recording film of the invention depends only a 
little on film thickness, recording films having the same 
composition can be employed and only the films need be 
changed in thickness, so that the L0 and LI disks can be 
manufactured. 
[Fourth Embodiment] 

In order to examine in detail the effects on the 
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cross -erasing reduction due to the addition of In, the same 
measurement was conducted as that which was performed in 
the third embodiment . The substrate, the protection films 
and the reflection film that were employed for this 
5 measurement were the same as those used in the third 

embodiment. While each of the recording films was 12 nm 
thick, the composition of (GeTe) 6 Sb 2 - y In y Te3 was changed 
within a range represented by y = 0.02 to 0.3. The results 
obtained when the cross erasing value was measured in the 
10 same manner as in the third embodiment are shown in Table 
5. 

[Table 5] 



y 


Cross erasing (dB) 


0.02 


-2 


0.04 


-0.3 


0.1 


0 


0.2 


0 


0.3 


0 



15 As is apparent from Table 5, the cross erasing 

value can be greatly reduced by adding a predetermined 
amount of In as a displacement substance for Sb (specially, 
y ;> 0.04) . 

According to the above embodiment of the 
20 invention, a substrate (transparent layer) having a 
thickness of 0 . 6 mm was employed for the optical 
information-recording medium of the invention. However, 
the optical information-recording medium of the invention 
can also be employed for a disk that employs a transparent 
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layer having a various value of thickness, e.g., a 
thickness of 0.1 mm. 

The optical information -recording medium of the 
invention used for a double layer disk has a superior 
5 erasing function and repetition characteristics, while 

ensuring a specific transmission factor. The utility value 
of this recording medium is extremely large. 



